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Micromodif iea t ions  of the b l a s t - t r an s fo rma t ion  reac t ion  of human pe r iphe ra l  blood lympho-  
cytes  to phytohemagglut inin and in a mixed culture of lymphocytes  a re  descr ibed .  The ef-  
fect  of d i f ferent  conditions of cul t ivat ion on the surv iva l  and reac t iv i ty  of the lymphocytes  
in cul ture  is demons t ra t ed .  The r e su l t s  obtained by m i c r o -  and macromodi f ica t ions  of the 
reac t ion  a r e  compared .  

Cultures of lymphocytes  a r e  being increas ing ly  used both to study the mechan i sms  of t ransplanta t ion  
immunity  and in cl inical  and expe r imen ta l  p rac t i ce .  The f i r s t  a t t empts  to use a mic romethod  of cul t ivat-  
ing blood cel ls  were  concerned  with the cult ivation of whole blood for  invest igat ion of both specif ic  and 
nonspecif ic  s t imula to r s  of b las togenes i s  [2-5]. La te r  a mic romethod  was used for the se lec t ion  of a donor 
for  organ homograf t ing  [1]. 

The object  of the p re sen t  invest igat ion was to develop two 
technical ly  s imple  and highly reproducib le  mic romodi f i ca t ionso f  
the b l a s t - t r ans fo rma t ion  reac t ion  (BTR): with phytohemagglutinin 
(PHA) and in a mixed culture of lymphocytes  (MCL), which would 
r equ i re  the min imal  volume of blood for  its p e r f o r m a n c e ,  an im-  
por tan t  ma t t e r  where  prolonged dynamic tes t ing of the pa t ien ts '  
immunological  r eac t iv i ty  is r equ i red .  

Fig. 1. B l a s t - t r an s fo rma t ion  r e -  
act ion in a monocul ture  of cel ls  in 
the p re sence  of PHA, 630 • : 1) 
sma l l  lymphocyte;  2) b l a s t  cell; 3) 
mi tos i s .  

M A C R O M O D I F I C A T I O N  O F  T H E  R E A C T I O N  

W I T H  P H A  

Whole blood taken f rom the sub jec t ' s  f inger  was used. The 
f inger  t ip was f i r s t  painted with iodine and alcohol and then punc-  
tured  with a s c a r i f i e r .  Blood (0.14).2 ml) was taken with a m i c r o -  
pipet,  wetted with hepar in  solution, made up f r o m  dr ied hepar in  
(Spofa, Czechoslovakia)  in the propor t ion  of 5000 units to 1 ml  dis-  
t i l led wate r .  Next, 0.1 ml blood was mixed with 5 ml medium No. 
199 containing 20% bovine s e r u m .  Penici l l in  (200 units) and s t r e p -  
tomycin  (100 units) were  added to 1 ml  nutr ient  medium.  The cel ls  
we re  cul t ivated in 20-ml tubes made f rom neutra l  g lass  for  3 days 
a t  37~ The tubes were  placed in an incubator .  

After  cult ivation for  3 days 4 ml  of the nutr ient  medium was 
drawn off with a Pas t eu r  pipet.  The res idue  of cel ls  was carefu l ly  
pipet ted into the res idua l  medium so as  to des t roy  the conglomer-  
a tes  of b l a s t  cel ls  fo rmed  during cult ivation with PHA. The f i r s t  
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TABLE i. Reproducibility of 
Reaction of Lymphocytes of 
Healthy Persons to PHA when 

Performed on the Same Day and 

on Different Days 

Time of per- I Mean per- 'Reproduci a 
forming test I centage bility(in%) 

On same ~ i a y  72,0--1,2 80 
On different day 72,3 ~ 1,6 83 

Fig. 2. Blast-transformation re- 
action in mixed culture of homol- 
ogous lymphocytes, 630• i) 

small lymphocyte; 2) transition 
form of cell (from small lympho- 

cyte into blast cell); 3) blast cell. 

suspension was transferred into centrifuge tubes and centrifuged 
for I0 rain at 90 go The supernatant was carefully removed with a 
Pasteur pipet, the cells were carefully resuspended in the remain- 
ing drop of medium, and 8-10 rill of fixing solution was applied~ 
The fixing solution was a mixture of three parts ethyl alcohol and 
one part glacial acetic acid. Incubation of the cells in the fixing 
solution for i0 rain caused fixation of the white cells and lysis of 
the red cells. After fixation the cell suspension was centrifuged 
for i0 rain at 90 g, the fixing fluid was removed, and the cells re- 
suspended in a drop of fixing solution were transferred to a dry 
slide. After drying, the cells were stained with azure-eosin and 
the results read morphologically (the percentage of transformed 
lymphocytes per 200-300 cells was determined). The percentage 
of transformed cells included typical blast cells, transition forms, 

and also cells in state of mitotic division (Fig. I). The results were assessed on the basis of not less than 
two parallel tests. 

MICROMODIFICATION WITH MCL 

For the mixed culture 0.8-1.5 ml blood was taken with a Pasteur pipet, transferred to precipitation 
tube, and incubated at 37~ for 515 rain to sediment the red cells (to one-third of the volume of blood 
taken). Two-thirds of the supernatant plasma was then drawn off, poured into centrifuge tubes, and centri- 
fuged for I0 rain at 90 g. The residue of cells was washed once with medium No. 199. The cells after 
washing were mixed with the same medium containing 20% homologous group AB serum, 200 units penicil- 
lin, and I00 units streptomycin to 1 ml. After the cells had been counted in a Goryaev's chamber their 
concentration was adjusted to 1 million cells/ml. Seeding was carried out in 10-ml tubes made from neu- 
tral glass at the rate of 200,000 lymphocytes from each donor. The tubes were incubated at 37~ for 5 or 
7 days depending on the object of the investigation. When the culture was removed the cells were taken out 
with a Pasteur pipet, blowing air through it to break up the possible conglomerates of cells arising during 
cultivation. A drop containing cells was placed on a slide to make into a film. After drying the films were 
fixed for 5-7 minin absolute methanol and stained with azure-eosin. The results were read as described 
above (Fig. 2). 

RESULTS OBTAINED BY THE MICROMETHODS 

When a standard dose of PHA (Wellcome), namely 0.i ml in a dilution of 1 :I0, was used the mean 
percentage of the BTR in healthy adults was 71 • 4.2. 

A special investigation showed the intensity of the reaction was independent of the absolute an(] rela- 
tive numbers of lymphocytes in the subject's blood and showed high reproducibility both when carried out 
on the same day and on different days (Table I). 

The reproducibility of the reaction was determined from the results of not less than ten experiments 
by calculating the arithmetic mean (X) and the standard deviation. The percentage of all values bet~leen 
the confidence limits relative to the number of experiments (p = 95%) was determined. 

The results of the MCL reaction were affected by the number of blood cells in the culture of lympho- 
eytes. In these tests the ratio between the cell forms in the culture (initial figures on seeding) was as 
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"TABLE 2. R e p r o d u c i b i l i t y  of 

R e a c t i o n  of  L y m p h o c y t e s  of  
H e a l t h y  P e r s o n s  in Mixed  Cul-  
t u r e s  when  P e r f o r m e d  on the 
Same  Day and on D i f f e r e n t  Days  
(on 5th day  of  cu l t iva t ion)  

Mean inten-.  . . 
Time of per- �9 . meproaucl- stty oI reac- . 
forming test tion (in %) bihty(in%) 

I 
-On same day : ] 2,7-0,6 
On different days I 3,5--0,6 

80 
80 

T A B L E  3. R e s u l t s  of C o m p a r a -  
t ive  I n v e s t i g a t i o n s  Us ing  M a c r o -  
and M i c r o m o d i f i c a t i o n s  of  the  
B l a s t - T r a n s f o r m a t i o n  R e a c t i o n  

o BTR (m %) 
to PHA 

-v Jmi- macro- cro- 
method orr~eth - 

1 70 72 
2 69,5 70 

BTR (in %) 

macro- 
,.qo method 

I+2 
I+3 239 

micro- 
method 

8 
20, 

fo l lows  (for 100% l y m p h o e y t e s ) :  g r a n u l o c y t e s  15-50%, m o n o c y t e s  2-2.5%, e r y t h r o c y t e s  200-300%, p l a t e l e t s  
200-300%. V a r i a t i o n  in  the  n u m b e r  of n e u t r o p h i l s  (20-50%) d id  not  a f f e c t  the i n t e n s i t y  of  the  MCL r e a c t i o n  
(the i n t e n s i t y  was  6 and 5.5%, r e s p e c t i v e l y ) .  The  m e a n  i n t e n s i t y  of the r e a c t i o n  in  the MCL on the 7th day  
w a s  8.8 • 2.1%. The m a x i m a l  i n t e n s i t y  of  the  r e a c t i o n  o b s e r v e d  d u r i n g  the i n v e s t i g a t i o n  of  m i x e d  c u l t u r e s  
was 20%. 

This micromodification also showed high reproducibility of the reaction when performed both on the 
same day and on different days (Table 2). 

In the study of the effect of different conditions of cultivation on the magnitude of the BTR and MCL, 
it was discovered that survival and reactivity of the lymphocytes were appreciably changed if CO 2 was 
blown through, but supersaturation with CO 2 may cause death of the cells in the culture. Partial or com- 
plete change of nutrient medium 2-3 days after the beginning of cultivation reduced the reactivity of the 
lymphocytes by 33-50%. Single daily or constant agitation of the tubes (or mixing of the cells) during cul- 
tivation appreciably reduced the survival rate of the cells and almost halved their reactivity. The best 
tubes for cultivation are those made of neutral glass with a round bottom. 

Comparison of the results obtained by the macro- and micromodifications of the reaction to PHA and 
in the MCL gave consistent results (Table 3). 

Small volumes of blood, a simple technique of performance and removal of the culture, and the highly 
reproducible results thus allow the micromodifications of the BTR induced by PHA or by allergeneie cells 
as described above to be recommended for the dynamic study of the immunological reactivity of patients. 
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